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[57] ABSTRACT 

A solid-state camera of the type which uses a solid-state 
memory as an image recording device. The solid-state 
camera includes an examining circuit for examining whether 
image recording is possible in response to a first stage of a 
release operation, and a control circuit for executing a 
predetermined warning operation in response to the output 
of the exannning circuit The solid-state camera is arranged 
to effect recording on the solid-state memory in a second 
stage of the aforesaid release operation. 

18 Claims, 6 Drawing Sheets 
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SOLID-STATE CAMERA IN WHICH A having an insufficient capacity. If a user actuates a release 

REMOVABLE SOLID STATE MEMORY button without noting such an imperfection, no photo- 

HAVING A BACKUP BATTERY IS USED AS graphed image will be recorded and the photography will 

AN IMAGE RECORDING DEVICE fail. 

s 

This is a continuation application under 37 CFR 1.62 of SUMMARY OF THE INVENTION 

prior application Ser. No. 08/228,922. filed Apr. 18. 1994, .. _ „. 

nowab^doned,wm^isa«,ntinuationofSerNo.08/097 . SSJ^Xm ^ "mention to pxov^e 

943, filed JuL 26, 1993 (now abandoned), which is a * ****** ^f" 8 ° f **™*™Uy examuungthe 

continuation of Ser. No. 07/975,901. filed No*!? 1992 io f^ence or absence of ttertraad failures such as imper- 

(now abandoned), which is a continuation of Ser. No f «* con— caUon^ the unperfect operabon of a circuit and 

07/483352, filed Feb. 22, 1990 (now abandoned) an insufficiency in the capaaty of an electneal bacla,p power 

v ' source, ana or providing an indication or warning thereof as 

BACKGROUND OF THE INVENTION required. 

1. Held of the Invention i* To acWcve me < * bovc object * m one mustrati ve embodi- 

. , . ment of the present invention, a solid-state camera of the 

The present invention relates to a solid-state camera of the ^ which uses a na^y as m image recording 

type > which uses a solid-state memory as a recording medium mean s, comprises: exarnining means for examining whether 
for storing photographed images. ^ recording is possdble ^ response t0 a fim stage of a 

2. Description of the Related Art 2Q release operation; and control means for executing a prede- 
Electronic still cameras of the type which require no termined warning operation in response to the output of the 

moving mechanism as a means for recording/reproducing examining means. The solid-state camera is arranged to 

information (hereinafter referred to as "solid-state cameras") effect recording on the solid-state memory in a second stage 

have recently received special attention in the field of of the aforesaid release operation, 

cameras belonging to a generation which follows silver-salt ^ The above arrangement makes it possible to detect, imme- 

type still cameras and video-fioppy-disk type electronic still diately before photography, whether a photographed image 

cameras Electronic still cameras electronically handle can be recorded on the solid-state memory. On the basisof 

image information, thereby facilitating real-rime reproduc- the result of the detection, the corresponding warning or 

taon of a recorded image, traiisrrnssion of images, computer- ot her required indications are displayed and the required 

aided processing of images, electronic filing of images and 30 control, such as inhibition of photography, is executed. This 

the like. However, since such an electronic still camera arrangement improves the ease of operation and the extent 

employs as a recording medium a small magnetic sheet of comfort during use 

f^*^^^**°^*'^VK«>*» Further objects, features and advantages of the present 

^T^TT^'Tf^ inventionwilibecomeapparentfromthefonowSdS 

at an accuracy of some tens of microns to several hundred « ^„ * , T ■ wu^i^ wwiku 

microns in track pitch. The necessity of moving parts of this 35 

kind leads to an increase in the ir^ufactu^mTcost of rcferCnce t0 thc acCOmpanyin g dmfus ^' 
cameras and also imposes limitations on use environments, BRIEF DESCRIPTION OF THE DRAWINGS 

operating speeds or the like. Similar problems are experi- 
enced with other recording media such as optical disks or ^ E*G- * ^ a schematic view showing a conventional type 
opto- magnetic disks. of system arrangement; 

Solid-state cameras have been proposed in order to solve 2 is a diagrammatic perspective view showing one 

the above-described problems. FIG. 1 shows in schematic embwhment of the present invention; 

form the construction and arrangement of such a solid-state FIG. 3A is a diagrammatic cross-sectional view showing 

camera system. The illustrated solid-state camera system 45 the embodiment with a memory-cartridge receiving portion 

comprises a camera body 10, a memory cartridge 12 remov- in its open position; 

ably attached to the camera body 10 for storing image FIG. 3B is a diagrammatic cross-sectional view showing 

information, and a reduction device 14 for reproducing the embodiment with a memory cartridge loaded therein; 

lntormation stored m the memory cartridge 12. The memory A . . . ... 

cartridge 12 comprises an IC memory device, a memory 50 of T'^Z^f Sh ° Wmg eleCtnCal 

control circuit, and an electrical backup power source there- emooaiment; 

for. Connection between the memory cartridge 12 and the FIG *. 5 " a flowcnart showing the operation of the 

camera body 10 may be made by means of an ordinary embodiment; and 

metallic connector, a transmit coil an optical coupler or the FIG. 6 is a view showing the contents of communication 

like. An image, photographed in the camera body 10, is 55 data by way of example. 

stored in the memory cartridge 12 in a predetermined 

format If the memory cartridge 12 is connected to the DETAILED DESCRIPTION OF THE 

reproduction device 14 to store the stored image, electronic PREFERRED EMBODIMENT 

image data can be transmitted from the reproduction device A preferred embodiment of the present invention will be 

14 to a television monitor, a printer, a transmitter, a filing 50 described in detail below with reference to the accompany- 

device or the like. ing drawings. 

In the above-described conventional solid-state camera, Referring to FIGS. 2, 3A and 3B, the illustrated camera 

since the memory cartridge 12 is removable from the camera comprises the following major elements: a lens LS ; a camera 

body 10, perfect communication between the memory car- body 20; a back cover 22; a cartridge holder 24 disposed for 

tridge 12 and the camera body 10 must be assured. In 65 pivotal motion about a pivot axis 24c; a loading sensor 

addition, themeraory cartridge 12 itself must not include an switch 26; an array of electrical contacts 28 for providing 

imperfect circuit or an electrical backup power source communication between the memory cartridge and the cam- 
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era body 20; a release button 30; a liquid crystal display 38 ^Step S4). If the memory cartridge 38 is loaded, the 

(LCD) device 32; a cover member 34; a compression coil 36 (xi ntoTc^CUlt bU reads various kinds of Mormarion on t he 

for biasing the back cover 22; a memory cartridge 38 lo aded memory cartridge 38 (Steps SS and S6) and displ ays 

provided with a memory contact 38c; an ejection button 40 t he read information on the display device 32 (Step S7). FIG , 

for ejecting the memory cartridge 38; a power switch 42 for 5 6 shows the contents of communication data transmitted 

the camera body 20; and an external testing switch 43. from the memory cartridge 38 to the camera body 20. Tie 

The operation of each element will be explained below. c ommunication data is temporarily stored in the memory of 

When photography is started, the ejection button 40 is th e memory cartridge 387 

actuated to open the back cover 22 as shown in FIG. 3A, and If the memory capacity is full, the control circuit 60 

the memory cartridge 38 is inserted into the holder 24 in the 10 displays on the display device 32 a warning which indicates 

direction indicated by the arrow of FIG. 3A. If the memory that no further photography is possible (Step S9), and 

cartridge 38 is provided with a barrier shutter for contact inhibits the photography (Step S10). If the required amount 

protection, the barrier shutter is opened by an opening means of memory capacity remains, the control circuit 60 reads the 

(not shown) during insertion of the memory cartridge 38. remaining capacity of the backup battery of the memory 

When the memory cartridge 38 reaches a predetenrdned *3 cartridge 38 (Step Sll). If the battery capacity is below a 

lower position in the holder 24, the memory cartridge 38 is predetermined value, the control circuit 60 displays on die 

secured by a lock mechanism (not shown). Thereafter, the display device 32 an indication that no further photography 

back cover 22 is closed and, as shown in FIG. 3B, the is possible (Steps S9 and S10). If the battery capacity is 

memory contact 38a is electrically connected to the array of above the predetermined value, the control circuit 60 dis- 

elecrrical contacts 28 of the camera body 20. When the 20 pj a y S on the display device 32 an indication that further 

insertion is completed, the loading sensor switch 26 operates photography is possible (Step S13), and waits for a release 

to cause a back cover lock mechanism (not shown) to hold operation to be performed. 

the state of FIG. 3B. Wh^ me switch 30A ^ closed m ^ tet stroke of ^ 

FIG. 4 is a block diagram showing the electrical circuit of release button 30 (Step S14), the control circuit 60 reads the 

the embodiment In FIG. 4, the same reference numerals are 25 electrical capacities of the camera body 20 and the memory 

used to denote the same elements as those shown in FIGS. cartridge 38 (Step S15). If the battery capacity is insufficient, 

2, 3A and 3B. The illustrated electrical circuit includes the the control circuit 60 provides an indication that no photog- 

following parts: a first-stroke switch 30A arranged to be raphy is possible, and inhibits the photography (Steps S9 and 

closed when the release button 30 is pressed by a first stroke; S10). If the battery capacity is sufficient, the control circuit 

a second-stroke switch 30B arranged to be closed when the 30 60 waits for the second-stroke switch 30B to be closed (Step 

release button 30 is pressed by a second stroke; a photo- S17). When the second-stroke switch 30B is closed, the 

graphic lens 50; an image sensor 52 such as a CCD; a signal control circuit 60 carries out photography and records the 

processing circuit 54; an AID converter 56; an interface obtained image signal on the memory cartridge 38 (Step 

circuit 58 for connection to the memory cartridge 38; a S18) for storing purposes. After the recording (Step S18), 

control circuit 60 for controlling all the elements, made of a 35 the control circuit 60 updates information such as the 

microcomputer; and a switch 62 for issuing various kinds of number of exposed frames, the remaining memory capacity 

commands. and the like (Step S19) and returns to Step S6. In Step S6, 

The image sensor 52 converts into an electrical signal the the control circuit 60 checks the remaining memory capacity 

optical image of a subject which is formed by the photo- and me remaining capacity of the backup battery, waiting for 

graphic lens 50. The signal processing circuit 54 applies a me next release. 

predetermined video signal processing to the electrical sig- Immediately after the power switch 42 has been turned 

nal. The A/D converter 56 digitizes the output of the signal on, the control circuit 60 may be adapted to establish direct 

fffCK^ssing circuit 54, and the digital output is supplied to the communication with the memory cartridge 38 without 

memory cartridge 38 through the interface circuit 58 and the 45 examining whether the loading sensor switch 26 is open or 

contacts 28 and 38a so that it is stored in the memory closed. If communication is impossible, the control circuit 

cartridge 38. 60 may be adapted to provide a warning indicating that the 

Although the details of the control circuit 60 will be memory cartridge 38 is not loaded or imperfectly loaded, 

explained later, when the first-stroke switch 30A of the and k&v inhibit the photography, 

release button 30 is closed, the control circuit 60 checks the 50 Although, in the above embodiment, the loading sensor 

electrical capacity of the camera body 20 and the capacity of switch 26 is separately provided for detecting whether the 

a backup battery for the connected memory cartridge 38. In memory cartridge 38 is completely loaded, a part of the 

the case of a predetermined state in which photography is electrical contacts 28 may be utilized far loading sensing. In 

impossible, the control circuit 60 issues a warning to bring this arrangement, for example, from among the electrical 

the photographic operation to a halt When the external 55 contacts 28, two contacts 28a and the remaining contacts 

testing switch 43 is actuated, the control circuit 60 checks 2Sb may be assigned to loading sensing and communication, 

the same items and displays the result on the display device respectively. Either of the contacts 28a for loading sensing 

32. The memory cartridge 38 may include a memory made may be grounded. When the memory card 38 is loaded, the 

from, far example, semiconductor memory. memory contact 38a is electrically connected to the electri- 

FTG. 5 is a flowchart showing the operation of the 60 ^ contacts 28. The control circuit 60 determines whether 

a bove-described embodiment When the power switch 42 is the loading is completed by detecting whether or not the 

a ctuated to supply electric power (Step SI), the control electrical signal (voltage value or current value) input from 

ci rcuit w examines whether the loading sensor switch 26 is the contact 28a is high or low compared to a predetermined 

op en or closed (Step SZ). If the memory cart rid ge 38 is no t level. 

lo aded (or i t is nr^Rrfcftly inaH^n the ^ntrni circuit 60 65 Of course, all the electrical contacts 28 may be used for 

p rovides a warning on the display device 32 and/or a soun? loading sensing and commiini cation so that loading sensing 

(S tep S3) and requests the user to load the memory cartridge and data communication can be performed at different 
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timings. In this arrangement the number of contacts 28 and 
2Sa can be reduced. 

As can be readily understood from the foregoing, accord- 
ing to the present invention, each rime one photographic 
cycle is performed, it is determined whether or not an image 5 
signal can be recorded in the solid-state memory and also 
whether or not a recorded image can be held Accordingly, 
it is possible to prevent users from failing in photography or 
losing a recorded image due to troubles such as an insuffi- 
ciency in the battery capacity of the solid-state memory. io 

While the present invention has been described with 
respect to what is presently considered to be the preferred 
embodiment, it is to be understood that the invention is not 
limited to the disclosed embodiments. To the contrary, the 
present invention is intended to cover various modifications 15 
and equivalent arrangements included within the spirit and 
scope of the appended claims. The scope of the following 
claims is to be accorded the broadest interpretation so as to 
encompass all such modifications and equivalent structures 
and functions. 20 

What is claimed is: 

1. A solid-state camera in which a removable solid-state 
memory having a backup battery is used as an image 
recording means, comprising: 

detecting means for detecting said backup battery does 25 
not have a predetermined remaining power before a 
recording operation starts; and 

control means for inhibiting said recording operation in 
response to an output of said detecting means, said 30 
solid-state camera being arranged to effect recording on 
said solid-state memory in response to an operation of 
a release operating member, 

said detecting means being further operative for detecting 
the loading of said solid-state memory on said solid- 35 
state camera and a condition of the backup battery by 
effecting communication with said solid-state memory. 

2. A solid-state camera according to claim 1, wherein said 
solid-state memory includes a semiconductor memory. 

3. An image pickup apparatus having a removable 40 
memory unit comprising: 

(a) image pickup means for producing an image signal; 

(b) two-stroke release switch for starting an image pickup 
operation bya first stroke and for starting a recording 
operation by a second stroke; and 45 

(c) control means for checking a condition of said remov- 
able memory unit in said first stroke of said two-stroke 
release switch and for inhibiting said recording opera- 
tion when said condition of said removable memory 
unit is not proper. 50 

4. A solid-state camera according to claim 1, wherein said 
detecting means also detects the remaining electrical capac- 
ity of said solid-state memory. 

5. A camera system comprising: 

a) a camera unit including image-sensing means; 

b) a recording unit for recording an output of said image- 
sensing means, said recording unit having a backup 
power source and being removably attached to said 
camera unit, and said recording unit being arranged to go 
be in its standby state in a first stage operation of a 
release operating member and to execute a recording 
operation in a second stage operation of the release 
operating member, 

c) detecting means for detecting the power level of said 65 
backup power source by effecting data communication 
with said recording unit before said second stage of 
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said release operating member, when said recording 
unit is attached to said camera unit; and 
d) inhibit means for inhibiting a recording operation of 
said recording unit in response to a detecting result of 
said detecting means. 

6. A camera system according to claim 5, wherein said 
recording unit includes a semiconductor memory. 

7. A camera system according to claim 6, wherein said 
backup power source holds the contents stored in said 
semiconductor memory. 

8. A camera system according to claim 5, wherein said 
detecting means includes communication means for allow- 
ing ccjnmunication between said recording unit and said 
camera unit 

9. A camera system according to claim 5, wherein said 
detecting means is capable of detecting the remaining 
recording capacity of said recording unit 

10. A camera system according to claim 9, wherein said 
inhibit means controls the recording operation of said 
recording unit in response to said remaining recording 
capacity. 

11. A solid-state camera comprising: 

a) a camera unit having a release switch arranged to effect 
a recording operation in response to an operation of a 
release operating member; 

b) a solid-state memory unit removably attachable to said 
camera unit and having a backup battery; 

c) examining means for examining whether said solid- 
state memory unit is loaded into said camera unit or not 
by effecting communication between said solid-state 
memory unit and said camera unit, said examining 
means being further operative to examine whether a 
backup battery power is sufficient or not by effecting 
communication between said solid-state memory unit 
and the camera unit before said release operating 
member is operated; and 

d) inhibit means for inhibiting a recording operation when 
said examining means detects said backup power is not 
sufficient 

12. A solid-state camera according to claim 11, wherein 
said solid-state memory includes a semiconductor memory. 

13. A solid-state camera comprising: 

a) a camera unit having a release switch arranged to effect 
a recording operation in response to an operation of a 
release operating rnember, 

b) a solid-state memory unit having a backup battery 
removably attachable to said camera unit; 

c) loading detecting means for detecting whether said 
solid-state memory unit is loaded into said camera unit 
or not by effecting mutual communication between said 
solid-state memory unit and said camera unit; 

d) remaining backup battery capacity detecting means for 
detecting whether or not said solid-state memory unit 
can be backed up by the battery before the release 
operating member is operated, in response to an output 
of said loading detecting means; and 

e) inhibit means for inhibiting the recording operation 
when said detecting means detects said solid-state 
memory cannot be backed-up by the battery. 

14. A solid-state camera according to claim 13, further 
comprising prohibiting means for prohibiting recording on 
said solid-state memory in response to the output of said 
loading detecting means. 

15. A camera system cornprising: 

a) a camera unit including image-sensing means; 
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b) a memory unit removably attachable to said camera 
unit through electrical contact and having a backup 
battery; 

c) detecting means fox detecting a condition of said 
backup battery by communicating with said memory 
unit through the electrical contact; and 

d) inhibit means for inhibiting a recording operation of an 
output of said image-sensing means when said detect- 
ing means detects said backup battery cannot backup 
said memory unit 

16. The camera system according to claim 15, wherein 
said detecting means is arranged to further detect a storage 
capacity of said memory through said contact 



10 



8 



17. The camera system according to claim 15, wherein 
said detecting means is arranged to detect whether said 
memory unit is attached to the camera unit through said 
contact 

18. An image recording memory unit detachable to a 
camera body comprising: 

(a) semiconductor memory circuits for storing an image 
data transmitted from said camera body; 

(b) backup battery for backup said memory circuit; and 

(c) transmit means for transmitting as a digital data to said 
camera body at least a condition of said backup battery. 
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